Arteritis is an inflammation of the arterial wall that can lead to stenosis or occlusion of the affected vessels. Symptoms vary and depend on the arteries involved. Diagnosis is based on multiple factors consisting of the size of the arteries involved, patient age, clinical symptoms and history, laboratory results (blood and/or biopsy), and diagnostic examination analysis. Sonography is a valuable diagnostic tool, especially in large artery involvement.
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Key words: arteritis, Takayasu's arteritis, giant cell arteritis, wall thickening, occlusion, MRA Arteritis, also known as vasculitis, is a group of disease processes characterized by the inflammation of the arterial wall-specifically, the intima and media. Symptoms vary depending on the arteries involved and range from fever, weight loss, and muscle aches to visual disturbances, chest pain, headaches, and transient ischemic attacks. Diagnosis is based on multiple factors, which delineate the type of arteritis. The specific type is defined by the size of the vessel involved, clinical symptoms, age, sex, ethnic background, laboratory/biopsy test, and diagnostic examination results. 1 Biopsy is considered the gold standard of diagnostic examinations in many forms of arteritis. Angiography can be beneficial in supporting diagnosis in conjunction with other modalities. With the progression of technology, sonography and magnetic resonance imaging are evolving into a more sensitive alternative for detecting arterial disease. One study reported sonography to have an 83% detection rate in comparison to 39% with angiography. 2
Case Report
A woman in her early 20s with headaches and vomiting presented to the sonography department for a duplex carotid sonogram. A computed tomography (CT) examination from the previous day noted an acute left cerebellar infarct.
A GE Logic 7 with a 7-MHz linear-array transducer was used to perform the carotid sonogram. Sonographic findings of the carotid study included significant circumferential narrowing of the proximal right common carotid artery (RCCA) with velocities ranging from 273.5 to 385.1 cm/sec. The proximal RCCA revealed homogeneous, hypoechoic arterial wall thickening ( Fig. 1 ). Color Doppler analysis revealed smooth reduction in the luminal area of blood flow. The mid-and distal RCCA waveforms were dampened with velocities of 115.7 cm/sec and 72.9 cm/sec, respectively. Wall thickness of the mid-and distal RCCA was within normal limits. The right internal carotid artery revealed markedly diminished amplitude and abnormal waveforms. The right external carotid artery showed bidirectional flow and significant hypoechoic luminal narrowing, suggesting a possible occlusion due to arterial wall thickening. Color Doppler analysis indicated minimal, patchy, or dif-fuse flow within the right external carotid artery. The right vertebral artery had antegrade flow.
The left common carotid artery (LCCA) showed extensive circumferential smooth narrowing involving the proximal, mid-, and distal segments. The entirety of the LCCA wall revealed homogeneous, hypoechoic arterial wall thickening. The artery diameter measured 0.81 cm with a luminal diameter of 0.13 cm in the mid-LCCA (Fig. 2) . Color Doppler analysis revealed luminal narrowing with spectral broadening (Fig. 3 ). Velocities ranged from 136.6 cm/sec proximally to 435.8 cm/ sec in the mid-LCCA and 129.8 cm/sec at the bulb (Fig. 4 ). The left internal carotid artery waveform was abnormal with velocities of 126.5 cm/sec ( cate a definite stenosis. The left subclavian artery indicated moderate stenosis by both color and spectral Doppler analysis. Bilateral brachial blood pressures were not available to support this hypothesis.
The radiologist concluded that the duplex carotid artery sonogram was suggestive of underlying arteritis, possibly Takayasu's arteritis, and recommended follow-up of a magnetic resonance arteriogram (MRA).
An MRA without contrast was performed the following day and supported the sonographic findings. Severe stenosis over the proximal 2 cm of the right common carotid and external carotid artery trunk was indicated. The right vertebral artery contained a flow gap of 1.8 cm with irregularity and resumption of flow at the distal aspect. Numerous collateral arteries were seen in the posterior neck on the right from the thyrocervical and costocervical trunks. The proximal 3.5 cm of the left common carotid artery was significantly narrowed with no focal stenosis. The subsequent 5 mm indicated an almost complete loss of flow signal, followed by gradual enlargement of the arterial lumen extending into the left cervical internal carotid artery with flow visible to the base of the skull. No significant flow was visible in the left external carotid artery or its branches. The left vertebral artery contained almost no visible flow except just proximal to the vertebrobasilar junction. Reflux of flow was noted in the right vertebral artery. The radiologist's impression of the MRA was consistent with the sonogram, revealing arterial disease suggestive of severe arteritis. A bilateral carotid/cerebral catheterization angiogram was performed 4 days later and illustrated the stenosis previously identified in the branches of the aortic arch ( Fig. 6 ).
Discussion
Arteritis is defined as arterial wall inflammation that can lead to thrombosis of the affected vessels. Types of arteritis include giant cell arteritis (temporal arteritis), Takayasu's arteritis, Buerger's arteritis, and polyarteritis. Clinical/pathologic manifestations (i.e., artery size affected and age of patient) are the defining markers in differing among the types of arteritis. Giant cell arteritis (GCA) and Takayasu's arteritis affect medium-to large-size arteries, whereas Buerger's arteritis and polyarteritis affect small-to medium-size arteries. 4, 5 
Takayasu's Arteritis
Takayasu's arteritis (TA) is a rare, chronic, idiopathic, autoimmune inflammatory disease. 4, 6 It affects long segments of the aorta and its branches, causing stenoses and occlusions. 5 It is also known as pulseless disease, occlusive thromboaortopathy, aortic arch syndrome, and young Asian female arteritis. 6 TA onset is seen in patients between 15 and 30 years of age, with a prevalence in women to men of 8:1, particularly Asian women. 4, 6 Symptoms include malaise, fever, night sweats, weight loss, arthralgias, fatigue, anemia, marked elevation of Westergren erythrocyte sedimentation rate (ESR), syncope, transient ischemic attacks, claudication of jaw/arms, heart failure, possible renovascular hypertension, and rarely pulmonary hypertension. Symptoms are related to the extent and location of aortic involvement. 6 Sonographic findings include a diffusely thickened, hypoechoic arterial wall (particularly the intima and media), which is termed the macaroni sign in carotid artery involvement. Duplex sonography is used to diagnose the amount of stenosis or occlusion and collateral formation. 2, 5 The case presented includes many of the diagnostic criteria (i.e., woman in her early 20s, vessels involved, diffuse wall thickening, stenosis, and transient ischemic attack). Diagnosis is a multidisciplinary approach that includes sonography, magnetic resonance imaging (MRI), lab tests, physical examination (including history and symptoms), and angiography. 2, 4 
Treatment and Management
Treatment of TA and GCA is with corticosteroids such as prednisone at a dosage of 20 to 100 mg/d, depending on disease severity, anatomy in- volved, progression rate, and preexisting conditions. 2, 4, 6 Due to medication side effects, treatment dosage and duration should be kept minimal. 2, 4 Methotrexate, used either in conjunction with corticosteroids or alone, has also shown promise in treating TA and GCA while lessening side effects. 2, 3 Relapse occurs in > 50% of patients but continues to improve as further research into other medications or medication combinations advances. 3 Other medications used to treat arteritis include azathioprine, which is a long-term treatment option, and cyclophosphamide in severe TA. 2, 6 Research is also being done to find more reliable surrogate markers in TA because biopsy is not easily attainable, except during bypass procedures.
Serological tests that have been researched include tissue factor, vWF, tPA, SC5b-9, C1r:C1s:C1, h-LAMP-2, ICAM-1, VCAM-1, E-selectin, PECAM-1, CRP, and ESR. No promising conclusions have been made, and research continues, although the low number of cases of TA hinders the process. 3
Conclusion
Sonography is a valuable diagnostic tool in diagnosing arteritis of medium-to large-size arteries. Sonography can be used to diagnose the severity of stenosis or occlusion and collateral formation. Arteritis is sonographically visualized as diffuse hypoechoic wall thickening and luminal narrowing. Arteritis and other vascular disease diagnosis are being positively influenced with the use of high-quality sonography and an increase in sonographer knowledge of vascular technology.
